The priority of The Gambia government is to eliminate maternal to child transmission of HIV and in line with this priority, the country implemented an antiretroviral therapy (ART) program. With this, all HIV infected pregnant and breastfeeding mothers and infants have access to ARV drugs. This study aims to determine the prevalence of vertical transmission of HIV among women receiving the ARV drugs. Dried blood spot samples were collected from 109 HIV-exposed infants enrolled in 13 PMTCT sites across the country. A qualitative detection of proviral-DNA of HIV-1 was performed using the RealTime Abbott PCR assay. Data from 105 mothers were analyzed using SPSS version 16.0 and association of risk factors to PCR results were analyzed using (Crosstabs) Pearson Chi-Square. The p-value of significant was set at p < 0.05. This study has found that the prevalence of vertical transmission of HIV is 0.0% (0/64) among women that received the ARV prophylaxis then started ART, 7.1% (2/28) among mothers that received HIV prophylaxis only, and 38.4% (5/13) among women who neither receive HIV-prophylaxis nor ART during pregnancy or breastfeeding. Other risk factors of vertical transmission such as late initiation of treatment, default during treatment and first born of twins were found to be significantly associated with vertical transmission p = 0.001, p = 0.022 and p = 0.000 respectively. This study has found that the early intervention of ART at the onset of pregnancy through breastfeeding can eliminates Maternal to Child transmission of HIV-1and a high risk of vertical transmission was found among women who neither How to cite this paper: Cham, L.B., Sembene, P.M., Bah, P.O., et al. (2016) Qualitative Detection of Proviral-DNA of HIV-1 in Infants to Determine the Efficacy of Antire-
receive prophylaxis nor ART. If the effectiveness of the antiretroviral therapy is
Introduction
The climatic and other environmental factors of the African continent encourage the adaptation and survival of most micro-organisms (pathogens inclusive). This has caused infectious diseases to be a major challenge in the socio-economic status of countries in the Sub-Saharan Africa. One of the leading pathogenic viruses that cause serious public health challenge is the Human Immunodeficiency Virus (HIV).
The Human Immunodeficiency Virus (HIV) is an etiological cause of Acquired Immunodeficiency Syndrome (AIDS) [1] [2] [3] [4] which is a major worldwide threat particularly in Africa as it continues to claim millions of lives and still remind incurable. Globally, over 35.4 million people are living with the HIV and about 63% -70% of the HIV infected individuals at the end of 2012 are living in Sub-Saharan Africa [5] [6] . The Sub-Saharan Africa represent 10% of the world's population but unfortunately 67% of HIV infected adults and 90% of HIV infected children live in Sub-Saharan Africa and about three quarters of all AIDS deaths occurred in this region [7] [8] . It is estimated that roughly there are 7000 new HIV infections every day and nearly 97% of these, come from developing countries and about 60% are from Sub-Saharan Africa [4] .
The Gambia has a population of 1.8 million with a growth rate of 3.3% and the current HIV prevalence is at 1.57% for HIV-1 and 0.26% for HIV-2. The Gambia like other West African countries has a low prevalence of HIV. It was first diagnosed in May 1986 and by 1999, there were 810 new cases detected [7] [8] . The HIV-1 has a prevalence of 0.6% in 1993 to 2.1% in 2004, then later drop to 1.1% in 2005 and then shot to 2.8% in 2006. The prevalence was then stabilized between 2.8% to 1.57% from 2006 to 2013 due to the intervention of different HIV prevention and control programs [8] .
The priority of the government of The Gambia is to reduce the HIV prevalence to less than 1% and in line to this priority. The Gambia has developed different means of preventing of HIV infections. Among them, it is the Elimination of Mother to Child Transmission of HIV. With this program, the country has aimed at reducing transmission from mother to child to less than 4%.
The Prevention of mother To Child Transmission (PMTCT) program in The Gambia provides free and easy access to ARV drugs to all HIV infected pregnant and breastfeeding women and their children. The national coverage of the PMTCT program is very wide across the country. About 60% of these patients are enrolled in the public health facilities and 40% in private facilities. Forty four percent (44%) of the patients are enrolled in two urban sites showing the concentration of the services in major urban areas, yet a massive decentralization of PMTCT sites have been done in 2016 [7] [8]. This treatment was initially monitored using a routine CD4 analysis and now all patients on ART are run for viral load. 
Methodology

Ethical Consideration
This study was reviewed and approved by The Gambia Scientific and Ethic Committee and the reference number of ethical clearance certificate is SCC1475v2. It was also approved and funded by the National AIDS Secretariat (NAS) and all data for the analysis were abstracted from their routine collected HIV information in The Gambia.
Inclusion and Exclusion Criteria
Infants born and breastfeeding from HIV-1 infected mothers were included in this study. Since the RealTime Abbott PCR used in The Gambia can only detect the HIV-1 proviral DNA, thus infants born and breastfeeding from HIV-2 or HIV-1&2 infected mothers were excluded from this study 
Study Subjects and Design
Data Collection and Analysis
Each mother was given an identification number and data on HIV related issues were abstracted from HIV treatment sites. Information such as mother's age, date of delivery, number of parity, number of infected child, duration of breastfeeding, treatment site, date of initiation of ARVs, duration on ARVs, CD4 cell count before delivery, last viral load etc. These categorical data were analyzed using SPSS version 16.0 software.
Pearson Chi-square test by Crosstabs method was used to determine the association of risk factors. The statistical significant value was set at p < 0.05.
DNA Extraction and Detection of Proviral DNA
Two to three circles of about 50 uL were cut from the What man 903 card and transferred into a 50 mL falcon tube and 1.7 mL of mLysis DNA After the extracted nucleic acid were transferred to the PCR Optical reaction plate, the PCR plate was sealed and transferred to the m2000 rt machine for the reverse transcription of HIV-1 RNA to cDNA and detection of any extracted HIV-1 proviral-DNA.
Results
Between May-July 2016, a total number of 109 HIV-exposed infants whose mothers are currently receiving the combined antiretroviral therapy were tested to evaluate the pre-valence of vertical transmission of HIV-1 using the Reverse Transcriptase Polymerase Chain Reaction (rt-PCR) technique. Out of these 109 HIV-1 exposed infants, 7 (6.4%) were found positive.
Baseline Characteristic of Infants and Their Mothers
All the 109 HIV exposed infants were on exclusive breastfeeding. Among these, 47.7% (52/109) have exclusively breastfed for 02 months, 25.6% (29/109) for 02 to 04 months, and 25.7% (28/109) have exclusively breastfed for 06 months. Among these infants, 10 infants were born as twins. Among the 105 mothers, 60.9% (64/105) mothers received the HIV prophylaxis then started ART during pregnancy and breastfeeding, 26.6% (28/105) mothers received only prophylaxis during pregnancy and breastfeeding and 12.3% (13/105) mothers never receive prophylaxis or ART during pregnancy and breastfeeding. Among these, 15.2% (16/105) mothers had late to start prophylaxis or ART (after 03 months of breastfeeding) and 18.1% (19/105) mothers defaulted treatment at some time during pregnancy or breastfeeding.
Prevalence of Mother to Child Transmission of HIV
This study has found the prevalence of vertical transmission of HIV-1 is 0.0% (0/64) among mothers that received prophylaxis then started ART during pregnancy and breastfeeding, 7.1% (2/28) among mother that received only prophylaxis during pregnancy and breastfeeding and 38.4% (5/13) among mothers that never receive prophylaxis or ARVs during pregnancy and first 03 months of breastfeeding as shown in Table   1 .
Risk Factors of Vertical Transmission of HIV-1 in The Gambia
It was also found out that 15.8% (3/19) were positive among women that defaulted treatment at some time during pregnancy or breastfeeding while 31.2% (5/16) were positive among women who late to start prophylaxis/ART (started after 03 months of breastfeeding). These were found to be significantly associated with vertical transmission with p = 0.022 and p = 0.001 respectively.
The study has also found that 40% (2/5) were positive among first born of twins with a p = 0.000 (very significant association). All HIV-exposed infants are put on ART from birth and during breastfeeding and no HIV-infant mortality was registered since the intervention of ARVs in both rural and urban settings. Table 2 shows the risk factors associated with vertical transmission of HIV-1 in The Gambia. All the 109 infants (100%) were on exclusive breastfeeding and no Mixed-feeding or Formula-feeding was found. No risk association was done since all the 109 infants were on exclusive breastfeeding. 
Vertical Transmission among Health Facilities in The Gambia
Discussion
This study has found the prevalence of vertical transmission of HIV among women that received the HIV prophylaxis then start ART (as a lifelong therapy) during pregnancy and breastfeeding is at 0.0%, while 7.1%, among those that received HIV prophylaxis only, and unlike HIV infected women who never receive HIV-prophylaxis or ART during pregnancy or breastfeeding, the rate of vertical transmission is at 38.4% (as described in Table 1 ). A similar study done in Nigeria [1] and Burkina Faso [4] , both revealed a vertical transmission rate of 0.0% among women receiving ART while 4.8% and 1.75% among women who received only prophylaxis respectively. As shown in Table 2 , risk factors of vertical transmission such as late initiation of treatment, default during treatment and first born of twin were found to be significantly associated with vertical transmission, p = 0.001, p = 0.022 and p = 0.000 respectively.
Late initiation of treatment and default during treatment are considered as the highest risk factors, 71% mothers of the infected infants started the therapy after three months of breastfeeding while 39% mothers of infected infants have defaulted treatment at certain point during treatment. This has also conceded with a similar observation made in Thailand, approximately 83% of HIV infected infants were born to mothers that lately initiate the ART and 59% among these women are living in rural setting.
This was related to limited PMTCT/ART sites in the rural settings in Thailand [11] .
Thus establishment of more PMTCT/ART sites and decentralization of these sites would reduce the default of treatment among these women.
This research has also revealed out a very significant association (p = 0.000) between first born of twins and vertical transmission of HIV-1 ( Table 2 ). Approximately 29% 
Conclusion
This study has found that the early intervention of ART at the onset of pregnancy 
Limitations of This Study
The RealTime Abbott PCR used in The Gambia can only detect proviral-DNA of HIV-1 thus only HIV-1 patients were included in this study. Lack of enough information on mother's CD4/CD8 cell count and viral load, however, the analysis would have been strengthened by including these variables.
Recommendations
Though the intervention of ARVs drastically reduce vertical transmission of HIV, however, the HIV virus has a high resistance rate capacity and can develop resistance to most of these ARV drugs, which could limit future treatment. Thus, a constant monitoring and surveillance of HIV drug resistance is required.
